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Mount Morris, PA

Dunkard Creek watershed
233 square miles
Greene County, PA
Monongalia County, WV

Morgantown, WV

Brave, PA Blacksville, WV



NLCD 2001 Land Cover
mostly forest

some ag (a lot riparian in areas)
most urbanized land use around Mount Morris, PA



Major Roads



Consol
Blacksville 2 Mine Kuhntown Portal

Consol
Blacksville 2 Longwall Panels

RAG
Cumberland Longwall Panels

Consol
Blacksville 1 Disposal Facility (in PA)

Consol
Humphrey 7 Mine

Consol
Blacksville 2 Disposal Facility (in WV)

Mining



Lots of active mines and discharges, as well as abandoned discharges
in PA part of the lower watershed – many with reclamation projects in place.



Hacklebender Stone Quarry

Note that most of the upper portion of the basin 
– at least in PA – has been longwall mined.



Blacksville 2 Mine



Blacksville 2 Mine



PADEP sampling stations SSWAP RBP bugs Fish

WQN 714



6 SSWAP samples along main stem
October – November 1998
Abbey Owoc (née Falcone)



25 SSWAP samples mostly on major PA tribs
late July – early September 2004

Gary Kenderes



11 SSWAP samples mostly along smaller PA tribs
February – May 2005

Gary Kenderes



5 SSWAP samples – mostly smaller PA tribs
late April 2006
Gary Kenderes



2 multihabitat RBP bug samples
mid May 2008
Molly Pulket



4 freestone riffle/run RBP bug samples
October, December 2008

Kay Spyker (BAMR)



Confluence of PA and WV forks

Brave, PA

0900

1000

1100

Starting in the headwaters and 
working downstream, Abbey’s got 
three stations along the PA Fork 
from her 1998 survey, all sampled 
on the morning of November 16.



SSWAP IBI = 79.7

Pretty good lookin’ SSWAP 
sample, if you ask me.

No winter stoneflies 
(November sample) 
though.



Condition of banks and disruptive pressure scored low suboptimal, 
otherwise, habitat mostly low end of optimal or high suboptimal.

pH okay.  Conductivity not real high, but seems elevated for such a 
small stream – maybe attributable to Waynesburg Hill soils?



Isonychidae, Philopotamidae and 
Hydropsychidae more abundant in 
this sample compared to 0900, 
further upstream.  No Ephemerellids
or Chloroperlids here.  Perlids less 
abundant.  No Elmids here.  No 
Atherix; no crayfish.

Also, no winter stoneflies.



Condition of banks and disruptive pressure still scored low 
suboptimal, along with epifaunal substrate and embeddedness
at this site – scores pretty similar otherwise.

pH about the same.  Temperature increase by 1.6 °C.  
Conductivity 619 umhos/cm compared to 283 at 0900 site.



Kinda similar to 1000 sample, 
except for the very abundant 
Corbuicula here and other snails 
and freshwater clams.  Isonychidae
and Heptageniidae less abundant 
here.

Winter stonefly or -flies.



First four habitat parameters scored low; 
others mostly low to mid suboptimal.

pH up just a bit.  Temperature increase by 
another 2.3 °C.  Conductivity 1519 compared 
to 619 and 283 progressively upstream.



Gary K. sampled a bunch of sites 
in late July and early August 2004.

approximately same site as Abbey’s 0900 station from November 1998 –
looks like Abbey was downstream of a covered bridge and Gary was up-



Abbey sampled in mid 
November of 1998, this was 
sampled by Gary in late July 
2004.  I think this looks pretty 
decent for a late July SSWAP 
sample.  Overall abundance 
looks decreased compared to 
Abbey’s sample – as does 
overall diversity – but that’s to 
be expected in midsummer.  



Either Gary was more forgiving on habitat parameters 9 – 11 than Abbey, or the 
banks/riparia had improved substantially in the 6 years between their surveys or 
the bridge changes conditions that much.

pH a bit higher than at Abbey’s visit.  Temperature way higher than Abbey’s visit 
(seasonal (+ time of day)).  Conductivity 172 compared to 283 at Abbey’s visit.



Not that different from 
20040729-1200-GJK; 
sampled 1 hour apart.
No stoneflies (Perlids) 
here; no Leptophlebiids
here; no Baetids here. 



Habitat scored almost exactly the same as 1200 sample.

Chem very similar to 1200 sample; cond = 215 compared to 172.



Pretty limited taxa list, 
but this was late July.  



Habitat scored a bit lower on most parameters, 
especially bank parameters (9 and 10).

Chem comprable to 1300 sample.



Fairly similar to 1400 sample; 
Psphenus more abundant here; 
Heptageniids less abundant here; 
Perlids present here.



Habitat scored similar to 1400 sample; 
fish cover a bit better here.

Conductivity 304.





Pretty similar to the last 
three samples from four 
days earlier; Isoynichia
more abundant here; 
caddisflies a bit less 
abundant here.



Habitat fairly similar to two last 
stations from four days earlier.

Conductivity 265.



No Isonychia here.  Sorta
similar to first sample from 
four days earlier; no Perlids
here; Leuctrids here.  UNT. 



Habitat averaging low suboptimal; seems to be 
some sedimentation/embedding issues here.

Conductivity 330.



You can read.



Sedimentation/embedding issues seem 
worse here; habitat decidedly suboptimal.

Conductivity 288.



Gary K. hit three small tribs:  two in 
February 2005 and one in April 2006.  
Molly sampled Roberts Run using the 
multihabitat RBP method in May 2008.



Pretty decent – fair amount of 
sensitive taxa; maybe a little 
low abundance and I’d like to 
see more caddisflies.  
Epeorus present.



Channel alteration and riparian parameters (11 and 12) 
scored quite low; others mostly low optimal.

pH 8.4; Conductivity 215.



Pretty decent – fair amount of 
sensitive taxa; maybe a little 
low abundance and I’d like to 
see more caddisflies.  
Epeorus present.  Again.



Riparian parameters scored low suboptimal; most 
others low suboptimal; channel alteration 13.

pH 8.2; Conductivity 104.

?



Again, fair amount of sensitive 
taxa; again, maybe a little low 
abundance and – again – I’d 
like to see more caddisflies.  
Epeorus present.



Mostly optimal – a couple 
suboptimal – habitat scores.

pH 8.3; Conductivity 327.

?



Wholly decent mayfly diversity; 3 
Baetid taxa; 4 Heptageniids.  32 
Caenis.  No caddisflies.  88 
midges.

Some sensitive taxa, but mostly 
facultative/tolerant – in terms of 
both richness and abundance.



Habitat data not available/entered.

No chems currently in SLIMS.

No caddisflies floors 
that metric; others 
are great to good.



So, my summary of the upper 
watershed, based on available PADEP 
benthic macroinvertebrate sampling 
would be that it looks pretty decent.

Abbey’s two SSWAP samples from 
November 16, 1998 show that the 
upper PA Fork was in great shape; with 
a definite community shift noticable
further downstream (just downstream of 
confluence with Toms Run).

I think Gary’s SSWAP samples from 
July 29 and August 3, 2004 look okay 
for midsummer SSWAP samples – as 
murky as those can be to interpret; 
these cover most of the major streams 
in the upper part of the Dunkard Creek 
basin in PA.



Gary’s three SSWAP samples from 
2005 and 2006 on small tribs
upstream of Brave, PA look a little 
strange to me:  decent amount of 
sensitive taxa, but fairly limited 
diversity and abundance may be a 
little low – these were not summer 
samples.

Molly’s multihabitat sample from 
Roberts Run in May 2008 scores 
okay on the multihabitat IBI; I’m not 
that familiar with multihabitat
sampling results, so I won’t 
comment further.



Panning east into the middle PA part 
of the Dunkard Creek watershed.



Blacksville, WV

Gary K. sampled six locations 
toward the mouths of the major PA 
tributaries in early August 2004.  He 
also sampled near the mouth of 
Sheppards Run in February 2005.  
All SSWAP samples.

Three fish stations along Roberts 
Run and one on main stem 
Dunkard.



Doesn’t look too bad for an 
early August SSWAP sample.



Habitat mosty suboptimal.

Conductivity 432.



Psephenus dominant.  
Looks okay otherwise 
(for summer SSWAP).  
Ephemeridae.



Habitat decidedly suboptimal.

Conductivity 356.



No mayflies; it was August, but still 
expect a couple taxa.  No stoneflies.  
Hydropsychidae only caddisfly taxa.  
Abundance low.  Impaired.



Habitat suboptimal.

pH 8.4; Conductivity 2435!



Three mayfly families.  No 
stoneflies. Hydropsychidae
only caddisfly family.  Not awful 
for a summer SSWAP sample; 
not great either.



Habitat suboptimal.

pH 8.4; Conductivity 483.



Looks okay for a summer 
SSWAP sample during low flow.



Habitat a bit better.

pH 7.9; Conductivity 346.



Alright for a summer 
SSWAP sample during 
low flow.  Short taxa list.



Habitat a little dicey, especially bank parameters and 
sediment deposition / embeddedness.

pH 8.0; Conductivity 239.



February 2005 sample.  Abundance a little low.  
Only one mayfly family.  Nice stonefly taxa.  
This is not too far downstream of the AMD-
impaired SSWAP station further up at the mouth 
of Rush Run – may still be seeing some effects 
here?  Particularly on abundance and mayflies?



Habitat okay other than embeddedness and 
sediment deposition being a little low.

pH 8.2; Conductivity 113, way down from Rush 
Run site during August 2004 low flow.



Blacksville, WV

Except for the one station at the mouth of Rush Run, which 
was AMD impaired, Gary’s five other SSWAP stations from 
the tribs in the middle part of the Dunkard Creek watershed 
look okay – keeping in mind that they were sampled during 
low flow conditions in early August of 2004.  The one station 
near the mouth of Sheppards Run sampled in February 
2005 looks okay, but not great too.



Zooming back out to the middle part 
of the basin and then zooming in 
again further eastward…



Gary’s summer 2004 sampling continued along the PA tribs, 
plus he hit a few smaller ones in spring 2005.



Okay summer SSWAP.  No stoneflies.



Habitat mostly high suboptimal.

pH 8.1; Conductivity 366.



Okay summer SSWAP.  
Abundance a little low?



10 for velocity/depth regimes, sediment deposition 
and riparian width; low to mid suboptimal otherwise.

pH 8.0; Conductivity 328.



Psephenus dominant; 
okay summer SSWAP 
otherwise. 



Embeddedness and sediment 
deposition a little low.

pH 8.2; Conductivity 416.



A few weeks later… okay 
summer SSWAP; abundance 
maybe a little low. 



Embeddedness, sediment deposition, and 
velocity/depth regimes scored a little low.

pH 8.3; Conductivity 463.



Very short taxa list – low 
abundance; may be attributable 
to extremely small drainage 
area and flow conditions. 



Habitat mid to low suboptimal – road impacts?

pH 8.3; Conductivity 353.



Kinda short, but not bad for 
summer.  EPT present.  Still 
summer low flow. 



Sediment deposition low; channel flow low; 
riparian parameters low.

pH 8.3; Conductivity 322.



Those were Gary’s summer 2004 
samples.  Now to spring 2005.



March 17, 2005.
Looks decent to me.



Sediment deposition, embeddedness and riparian 
parameters a bit low; suboptimal elsewise.

pH 8.1; Conductivity 241.



March 17, 2005.
Looks decent to me.



Velocity/depth regimes and riparian width scored 
10; suboptimal elsewise.

pH 8.0; Conductivity 151.



April 21, 2005.
Good.



Epifaunal substrate scored 11; otherwise optimal to 
suboptimal habitat.

pH 7.9; Conductivity 232.



April 21, 2005.
Okay – low Plecoptera diversity.



Habitat suboptimal / marginal.

pH 8.3; Conductivity 347.



Based on Gary K.’s SSWAP sampling from August 2004 
and winter/spring 2005; I think the PA tribs in the lower-
middle part of the Dunkard Creek watershed are in pretty 
good shape in terms of their benthic communities.  I think 
the summer sampling probably showed low diversity and 
maybe abundance as a low flow, summer phenomenon.  
The samples from spring 2005, especially the April 
samples, seem to support this idea.

Note:  no from main stem below confluence of PA and 
WV forks west of Brave, PA until Mount Morris. 



Moving east again into the lower 
Dunkard Creek watershed…

Mount Morris, PA

I-79



Mount Morris, PA

Abbey has one SSWAP station on the main stem downstream of Mount Morris and I-79 
bridge (next upstream main stem station on this trip was at last one in this series was just 
downstream of Brave, PA – quite a ways upstream).

Gary K. has a bunch of SSWAP stations from August/September 2004 and March/April 2005 
on the main tribs.  Kay Spyker has one RBP station on Dunkard Creek just downstream of 
the confluence with Calvin Run from October 20, 2008.



November 16, 1998.  Main stem.
Doesn’t look too bad for this size 
of a drainage area.  Only two 
mayfly taxa; one stonefly taxa.  
Chimarra dominant.



Habitat suboptimal.

pH 7.22; Conductivity 1099!



August 2004 – Gary K.  
UNT.  Okay summer 
SSWAP.



Sediment deposition and riparian 
width a little low.

pH 8.1; Conductivity 589…



I’m not quite sure what’s going 
on here; seems to be located on 
the upstream side of the same 
bridge as the 1330 station, but 
only rare Tipulids?  Seems 
strange to me…



Instream cover and embeddedness low.

pH 7.9; Conductivity 832!  (589 at 1330 station)



Sounds and looks like same 
location as 20040810-1330-GJK.  
Fairly similar sample; not bad for 
summer SSWAP.  Based on 
comments, I think the 20040810-
1430-GJK station was on a small 
trib/discharge.



Very similar habitat and chemistry 
to 20040810-1330-GJK.



Low diversity, but EPT at least 
present, Heptageniids abundant; 
not terrible, especially for summer 
SSWAP.



Habitat middling.

pH 8.0; Conductivity 476.



Low EPT diversity; abundance 
kinda low.  Summer SSWAP could 
be worse.  Low flow.  Gary 
impaired this sample.



Habitat suboptimal-ish; velocity/depth regime 
and sediment deposition scored 10.

pH 7.9; Conductivity 450.



Mount Morris, PA



September 7, 2004.
Low caddisfly diversity; 
decent mayflies and 
stoneflies.  Abundance 
maybe a little low.



Habitat high side of suboptimal for the 
most part.  Apparently still pretty low flow.

pH 8.4!  Conductivity 485.



September 7, 2004.
Decent.  Maybe a bit 
low abundance.



Habitat high side of suboptimal for 
the most part.  Flow better here.

pH 8.3.  Conductivity 586.



March 2005.
Decent.



Velocity/depth regime, sediment deposition, 
and bank parameters scored low suboptimal.

pH 8.1.  Conductivity 203.



April 2005.
Something’s going on –
Gary impaired this for 
grazing related siltation.



Instream cover, embeddedness, and sediment 
deposition scored 10.  A few 13s also.

pH 8.2.  Conductivity 324.



Mount Morris, PA



Kay Spyker – October 2008 –
freestone riffle/run RBP sample.

Dominated by tolerant/facultative 
taxa and individuals.  Sub-sample 
294.  Taeniopteryx only stonefly 
taxa.  I don’t like it, even for a larger 
stream; although it doesn’t look all 
that different from Abbey’s sample 
close by taken 10 years earlier – I 
think it just emphasizes the 
tolerant/facultative dominance when 
taken to genus level.



Abbey’s November 16, 1998 
SSWAP sample from 300 
meters downstream of where 
Kay sampled in October 2008.



Habitat evaluation for what it’s worth.

No chemistry.

Beck’s Index and % 
Intolerant really whack 
this sample.



Abbey’s habitat evaluation 
from 10 years earlier and 
300 meters downstream.



Moving eastward even more …

Mount Morris, PA

I-79



WQN 714

Down here:  Abbey took two SSWAP samples from the 
main stem on October 6, 1998 – the last two in a 
longitudinal series of six samples; Gary K. continued his 
sampling of main tributaries, collecting two samples in the 
April/May 2005 and three more in April 2006; Kay Spyker 
sampled three more locaitons along the main stem – two 
in October 2008 and one in December 2008.  WQN 714 is 
also located at the SR2012 bridge north of Bobtown.



Main stem.  No E or P.  Low 
abundance.  Abbey didn’t 
impair it because she 
considered it a temporary 
incident related to a pollution 
incident and fishh kill on 
August 22, 1998 – two 
months earlier.



Epifaunal substrate scored 9; mostly mid 
supoptimal habitat otherwise.

pH 6.7 – seems low.  Conductivity 1416!



Main stem again.  No Plecoptera.  
Not bad otherwise; caddisfly diversity 
a bit low.  Larger stream.  Early 
October sample.  Upstream of kill site 
referenced in previous sample.



Instream habitat low suboptimal; other wise 
high suboptimal, mostly.

pH 7.7.  Conductivity 1290!



WQN 714



Pretty decent; a little lacking 
in overall richness.  Epeorus
dominant.



Embeddedness, sediment deposition and 
bank parameters scored low.

pH 8.2.  Conductivity 470.



Looks impacted –
Gary agrees.



Suboptimal habitat.

pH 8.4.  Conductivity 394.



WQN 714



Looks impacted –
Gary agrees.



Suboptimal/marginal habitat.

pH 8.6!  Conductivity 585.



Hmm… no mayflies is strange 
to me, especially in late April 
and especially when combined 
with Gammarid dominance.  
Although the stoneflies and 
Rhyacophila are nice.  I’d 
probably impair this.



Sediment deposition, embeddedness and epifaunal
substrate scored a bit low; not that bad otherwise.

pH 8.5!  Conductivity 897!



Looks impacted –
Gary agrees.



Suboptimal habitat.

pH 8.7.  Conductivity 755!



WQN 714



Looks impacted to me:  no 
E; no P most all tolerant or 
facultative organisms.



Instream habitat parameters scored 
pretty low, along with channel flow.

No chemistry.

IBI scores indicate 
clear impairment.



Looks impacted to me:  
Tricoythodes only E; no P most all 
tolerant or facultative organisms.  
Subsample a bit over target range.



Habitat almost all scored low 
suboptimal / high marginal.

No chemistry.

IBI scores indicate 
clear impairment.



Looks impacted to me:  no E; no P 
most all tolerant or facultative 
organisms.  Abundance way low.



Habitat almost all scored low suboptimal / 
high marginal, a few low optimals.

No chemistry.

IBI scores indicate 
clear impairment.



WQN 714 - Dunkard Creek near Bobtown
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USGS 3072000 - Dunkard Creek at Shannopin, PA
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1998 – 2009
stream flow + chemistry USGS 3072000 - Dunkard Creek at Shannopin, PA
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TDS and COND spike during low flow, 
especially so summers of 2005, 2007, 

2008 and 2009.

Values seem to run high consistently –
TDS, many between 500 – 1,000; 

spikes over 2,000, recently over 5,000.



USGS 3072000 - Dunkard Creek at Shannopin, PA
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USGS 3072000 - Dunkard Creek at Shannopin, PA
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usually; seems higher spikes recently 

(low flow 2007 – 2009).



USGS 3072000 - Dunkard Creek at Shannopin, PA
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USGS 3072000 - Dunkard Creek at Shannopin, PA
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not surprisingly
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USGS 3072000 - Dunkard Creek at Shannopin, PA
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no SO4 data available after 2000?!
some pretty high readings in the late 1990s.
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just the beginning?just the beginning?


